A B S T R A C T The Sezary syndrome is a frequently lethal disease characterized by circulating malignant cells of thymus-derived (T)-cell origin. The capacity of circulating malignant lymphocytes from patients with this syndrome to synthesize immunoglobulins and to function as helper or suppressor cells regulating immunoglobulin synthesis by bone marrow-derived (B) lymphocytes was determined. Peripheral blood lymphocytes from normal individuals had geometric mean immunoglobulin synthetic rates of 4,910 ng for IgM, 1,270 ng for IgA, and 1,625 ng for IgG per 2 x 106 cells in culture with pokeweed mitogen for 7 days. Purified normal B cells had geometric mean synthetic rates of 198 ng for IgM, 145 ng for IgA, and 102 ng for IgG. Leukemic cells from patients with the Sezary syndrome produced essentially no immunoglobulins. Adding normal T cells to normal B cells restored their immunoglobulin producing capacity. Leukemic cells from four of five patients tested had a similar capacity to help immunoglobulin synthesis by purified normal B cells. Additionally, Sezary cells from one patient studied induced a nearly 10-fold increase in IgA synthesis by lymphocytes from a child with ataxia telangiectasia and selective IgA deficiency. Furthermore, these Sezary cells induced more than a 500-fold increase in IgG and IgA synthesis by lymphocytes from a child with Nezelof's syndrome. When Sezary cells were added to normal unfractionated lymphocytes, they did not suppress immunoglobulin biosynthesis. In addition, unlike the situation observed when large numbers of normal T cells were added to purified B cells, there was no depression of immunoglobulin synthesis at very high malignant T-cell to B-cell ratios. These data support the view INTRODUCTION The Sezary syndrome is of great clinical and theoretical interest. The hallmarks of this grave disorder are exfoliative erythroderma, generalized lymphadenopathy, and circulating malignant lymphocytes with a propensity to infiltrate skin (1, 2) . These circulating neoplastic lymphocytes, referred to as Sezary cells, have a deeply-folded or cerebriform nucleus as their main morphologic feature.
Lymphocytes may be divided into two main categories: bone marrow-derived cells (B cells) and thymus-derived cells (T cells). Furthermore, certain lymphoproliferative diseases can be classified as malignancies of either B-cell or T-cell origin (3) . B cells are the immediate precursors of antibody secreting cells. They are characterized by the presence of surface membrane-bound immunoglobulin molecules (4, 5) and receptor for antigen-antibody complement complexes (6) or heat aggregated IgG (7) . With these criteria, most cases of chronic lymphocytic leukemia are examples of a B-cell malignancy (8) (9) (10) . Human T cells may be identified by the spontaneous formation of rosettes with sheep erythrocytes (11, 12) or by lysis in the presence of specific heterologous cytotoxic antisera raised against thymic lymphocyte antigen and rendered specific by prior absorption with B cells (13) . With these criteria, S6zary cells from most patients have a T-cell origin (1, 2, 14 (19, 20) . Both antigen-specific and nonspecific helper and suppressor functions have been identified.
The leukemic T cells of patients with the S6zary syndrome have been examined for their capacity to mediate certain ofthe normal T-cell functions involved in cell-mediated immunity. The overall conclusion is that the S6zary cells from various individuals differ in the degree of normal T-cell activity they can express (1, 2) . Thus, the leukemic cells of some patients responded normally to plant mitogens, while the cells of the majority of patients responded poorly or not at all. The S6zary cells from most of the patients did not transform normally to preformed blastogenic factor (2) . Leukemic cells from a few patients fumnctioned as both effective stimulators and responders in miixed lymphocyte reactions, whereas cells from others were either weak stimulators, weak responders, or both (1,  1298 Broder et al.
2). Sezary cells from most patients were poor killers in assays of T-cell-mediated cytotoxicity (21) . On the other hand, the majority of Sezary syndrome patients had leukemic cells that produced a lymphokine resembling migration inhibition factor (22) . (23, 24 ). This technique is described in detail elsewhere (24) . Briefly, lymphocytes were obtained from 35- (25) .
Preparation of normal T-cell and B-cell populations. We prepared T cells and populations of B cells freed of T cells by a two-step procedure that takes advantage of the observations that normal human T cells pass through anti-Fab immunoabsorbent columns and form spontaneous rosettes with sheep erythrocytes, whereas normal B cells are selectively retained by immunoabsorbent columns because of their surface-bound immunoglobulin moieties and do not form spontaneous rosettes with sheep erythrocytes. The technique of immunoabsorbent chromatography, which has been described in detail previously (26) , was modified slightly in the current study. The mononuclear cells from 250 ml of heparinized whole peripheral blood were isolated by FicollHypaque centrifugation and washed three times with Hanks' balanced salt solution containing 5% heat-inactivated fetal calf serum. The cells were incubated at 37°C for 30 min. Then, 3 x 108 cells suspended in RPMI 1640 media, containing 2.5 mMN EDTA, were applied to a disposable syringe column which had been packed with 15 ml of Sephadex G-200 beads (Pharmacia Fine Chemicals, Inc., Piscataway, N. J.) conjugated to pure rabbit antihuman Fab. The column had been previously equilibrated with RPMI 1640-EDTA buffer. The T-cell population was harvested by elution with 15 ml of buffer and held overnight at 4°C. The column was then washed with an additional 90 ml of buffer. The B-cell fraction was then harvested by competitive elution using RPMI-EDTA buffer containing 10 mg/ml of human gamma globulin (Cohn's Fraction II, Miles Laboratories, Inc., Elkhart, Ind.). The B-cell fraction eluted from the immunoabsorbent column contained B cells, monocytes, and a few T cells. The contaminating T cells were removed by a sheep erythrocyte rosetting technique. The cells eluted from the column were washed twice in RPMI 1640 media containing 4 mM L-glutamine and resuspended to 3 x 106/ml. Two parts of the washed B-cell fraction were added to one part of heat-inactivated fetal calf serum previously absorbed with sheep erythrocytes, and three parts of a washed sheep erythrocyte suspension containing 108 erythrocytes/ml. The cells were mixed and centrifuged immediately at 1,000 rpm for 5 min and then stored at 4°C overnight. 16 h later the pellet was resuspended, layered over Ficoll-Hypaque, and centrifuged at 1,300 rpm for 40 min. Cells remaining at the 10 
RESULTS
Failure ofSezary cells to produce Ig after stimulation by pokeweed mitogen. The unseparated peripheral blood lymphocytes from patients with the S6zary syndrome studied had a markedly reduced capacity to produce immunoglobulins in vitro. As shown in Fig. 1 We next examined the effect of adding progressively more Sezary cells (4 x 105-1. Helper interaction of S'ezary T cells with lymphocytes from patients with thymic deficiency states. The majority of patients with immunoglobulin deficiencies do not have a lack of helper T cells as their fundamental defect, and the addition of normal T cells or S6zary cells does not augment immunoglobulin biosynthesis by lymphocytes ofthese patients in vitro. Two children with thymic deficiency states provided interesting exceptions to this generalization. The first patient was an 8-yr-old girl with Nezelof's syndrome (30) and an associated severe thymic deficiency as manifested by recurrent infections, absent delayed hypersensitivity, inability to reject skin allografts, and markedly decreased proliferative responses of peripheral blood lymphocytes when cultured in the presence of mitogens and specific antigens. This child also had reduced specific circulating antibody formation after repeated immunizations. As shown in Fig.  8 (top) , the lymphocytes from this child were not capable of synthesizing IgG and IgA in the presence of pokeweed mitogen. However, when the lymphocytes from this thymic deficient child and lymphocytes from a S6zary syndrome patient (patient J. N.) were cocultured (1 x 106 cells from each source), there was copious synthesis ofIgG and IgA (more than 30,000 ng). The neoplastic Sezary T cells from this patient also promoted an increased immunoglobulin synthesis by the lymphocytes from a 7-yr-old child with ataxia telangiectasia (31) and selective IgA deficiency. The lymphocytes from this child produced only 120 ng of IgA when cultured alone in the presence of pokeweed mitogen. However, when 1 million Sezary cells were added to 1 million of the patient's cells, there was a 10-fold augmentation of IgA synthesis, thereby restoring the rate of IgA synthesis to normal (Fig. 8  bottom) . DISCUSSION Recently recognized membrane and functional differences between B and T cells have provided an elegant basis for classifying neoplastic lymphocytes. Such a classification has therapeutic and prognostic relevance, as in characterizing lymphomas and certain leukemias. In addition, the study of neoplastic lymphocytes, plasma cells, and their products has resulted in many new insights regarding the normal cells of the immune system and their effector proteins. This is especially true since these malignant cells appear to be unique (35) . These antigens represent markers expressed exclusively on the surface of cells undergoing thymus-dependent differentiation. Each of the Ly surface antigens is determined by a single genetic locus (Ly-1 on chromosome 19 and Ly-2 and Ly-3 closely linked on chromosome 6), having two alleles. With the use of specific antisera for the antigens of the Ly system, peripheral T cells can be subclassified on the basis of the differential expression of surface antigens belonging to the three Ly systems; Ly-1, Ly-2, and Ly-3. Three groups of T cells have been identified, one population bearing all three of the Ly determinants (Ly-123+), one population bearing Ly-1 determinants alone, and a third population bearing Ly-23. It has been demonstrated that antisera to Ly-1 eliminated both antigen specific helper activity and concanavalin A-induced nonspecific helper T-cell activity, whereas antiserum to Ly-23 does not affect helper activity (36, 37 
